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The present paper deals with the ambrosia beetles of the Scolytidae, the

greater part of which belongs to the very extensive genus Xyleborus which has a

:ircumtropical distribution; the number of its species is steadily increasing. A large

imount of work has already been done by the taxonomists on the subdivision of

his genus. Recently Schedl (1957) introduced 26 groups of African species,

designating them as "Xylebori anisandri" and so on, and mentioning a type

pedes for each. Similar groups, several of them identical with those in this sub-

division, have also been mentioned in papers on the taxonomy of oriental Xyle-

borus species by Eggers, Schedl and others. Moreover, I have seen a tentative

irrangement of the Indomalayan species started in the British Museum (Natural

History) by the late D. Atkinson. F. G. Browne has most kindly enlightened me
ibout the preliminary arrangement which he uses in his collection.

However, no diagnoses of the groups have been published so far, neither

omplete lists of species have been given, nor is there a key for the determination

of the groups. This was the reason why I failed in my attempt to subdivide the

circa 50 species dealt with in the present paper into groups of Xylebori.

Being averse to a sequence of species in a mere alphabetical order of their

names, I preferred to use an unpretentious arrangement which at least shows some

of the affinities between the species, and perhaps some trend in their mor-

phological and ethological specialisation. Hereby I could make profitable use

of the preliminary groupings, already more generally accepted and mainly based

on features in the facies of the female beetles, and to a lesser extent, on the shape

of the males for the still limited number of species where these have become

' known. In a very few cases indications of relationship may be observed, in the

gallery pattern which is rather characteristic for some groups but again, far too

incompletely studied, to be of much use.

In the arrangement presented here the species following one another without a

break are considered to be nearly related. No apparent close relationship is thought

to exist between species preceding and following a —o—o—, though in some

cases they might be more or less allied.
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Xyleborinae

Xyleborini

Xyleborus tegalensis Egg. 1923, ? 4—5 mm, $ (Schedl 1951a) 2.3 mm,
a wide-spread species. W. Java: a single specimen in the base of a large

Schima noronhae tree attacked there by longicorn larvae, Tracbylophus approxi-

mator Gah., at Artjamanik, N.E. of Bandung, VI. 1927; the same in old borer-

infested stems of Eupatorium pallescens at Tjibodas Gardens, 1400 m, VI. 1932

(leg. H. R. A. Muller) and at Tapos, 800 m, VII. 1932; a few specimens in

dying Neesia altissima, Ficus toxicaria, and durenan, and single specimens in

dying Marumia muscosa, Turpinia pomifera, Ficus ampelas, Evodia sp., Castanea

argentea and Villebrunnea rubescens, all at Tapos, 1933; a couple of specimens in

logs of Altingia excelsa and Podocarpus imbricata in a timber yard at Bandung,

VIII. 1940 (leg. P. A. Blijdorp). C. and E. Java : a single specimen in the base

of a small weakened Spondias dulcis, attacked by the bark destroying weevil larvae

of Coelosternechus javanus, Bodjonegoro, XII. 1920; 9 specimens in trunks of

diseased Acacia decurrens at Bumiayu and Pasuruan, VIII. 1943 (leg. Mas
Sudiro).

F. C. Drescher collected quite a number of specimens in Baturraden, com-

prising a fair series, including males, from kalapatjung ( ? Horsfieldia glabra) and

wuru djamur (fam. Lauraceae), other hosts being Turpinia pomifera, belis, Neesia

altissima, Symplocos sp., Palaquium gutta, Albizzia ? chinensis (sengon) and

Pithecolobium montanum (Schedl 1951, 1954).

X. sundaensis Egg. 1923, $ 3.95 —4.5 mm, $ 3.2 mm. From the files of

the Institute for Plant Diseases, Bogor, it appeared that the type specimens —
found by Eggers in the Hagedorn collection —had been collected from

Arto carp it s integer (nangka) in Purwokerto, C. Java, by K. W. Dammerman.
New records. W. Java: a single specimen in a dying branch of Trema orientale

in a forest plantation on the S. slope of Mount Gedé, 1000 m, IX. 1920; three

specimens in a dead branch stub, completely decayed, and containing besides only

saprophytic insects, on a Mangij er a indica tree, Bogor, 1.1924; a couple of

specimens, including a male, in a snag on Mangij er a odorata, Bogor, IX. 1932.

C. Java, teak forests: a few specimens in 1—8 cm thick branches of a 7 year

old Swietenia mahagoni suffering from drought and the bark-killing Corticium
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fungus, Kedungdjati, VII. 1922; single specimens in a dead top branch of the

same tree species and in a broken branch of Ficus septica, Telawa, III. 1923; the

same in branches of a Tectona grandis and an Albizzia procera, both infested by

Neotermes tectonae, Gedangan, III. 1927 and 11.1928; in diseased teak, Bod-

jonegoro, IV. 1932.

—o—o—

X. insulindicus Egg. 1923, 9 6.0 —6.5 mm. Moluccas: a few specimens

extracted from a sample of wood of diseased Myristica fragrati s (nutmeg) received

from Ambon, V.1925 (leg. S. Leefmans).
—o—o—

X. rufonitidus Schedi 1951, $ 4.9 mm. W. Java: the type specimen (in

the Schedl collection) was collected from damaged Tectona grandis (teak),

Bandjar, VII. 1934. No other specimens are known of this species, which

somewhat resembles insulindicus, according to its author.

X. punctatissimus Eichh. 1880 (syn.: X. spatidatus Bldf. 1896), a distinct

species, 5.2 —5.4 mm in size, represented in the collections by a very few

specimens from Borneo, Sumatra and Java. W. Java: one specimen caught on a

log, 2
1/ 2 hours after it had been felled in the forest reserve on Mount Salak, 800

m, III.1923.

—o—o—
X. asperatus Bldf. 1895 (syn.: X. nepotulomorphus Egg. 1936), $ 2.45 —2.65

mm, $ 2.1 mm, a wide-spread species originally described from Ceylon. W.

J a v a : a score of specimens in dead, 3 -year old Schitna noronhae saplings in a

forest plantation on Mount Salak, 800 m, V.1926; single specimens in dead limbs

of Castanea argentea, Ficus toxicaria and F. sp. (kiara) in the forest near Tapos,

800 m, II —IV. 193 3. C. Java, teak forest : some 8 specimens in a dead branch

in the crown of a standing teak tree at Gedangan, IX. 1937.

F. C. Drescher collected the species at Baturraden, C. Java from Palaquium

gutta and Glochidion kolltnannianuin, 1930. (Schedl 1951a, 1954).

Gallery. According to Speyer (1923) who found the beetle boring in moist

dead branches in the top of tall Albizzia shade trees, the tunnel system branches

in a vertical plane, thus differing from all other Ceylonese woodboring Scolytids

known to him.

X. anepotulus Egg. 1940, 9 2.5 mm W. Java: Two specimens found

amongst the material of various ambrosia beetles, collected by H. R. A. Muller
from stems of old, dying Eupatorium pallescens near the Tjibodas Gardens,

1400 m. The type series is from Mount Tangkuban Prahu, W. Java, 1250 —I6OO

m, leg. F. C. Drescher; no host tree mentioned.

—o—o—
X. nepocranus Schedl 1939, $ 3.1 mm, $ 1.9 mm. W. Java: living in

stem of a dead rattan palm in the lowland forest of Bandjar, 11.1936. One male

was present against some 4 females in a batch of 24 specimens.
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X. brunneipes Egg. 1940, 9 2.6 —2.75 mm, $ (Schedl 1958) 2.1 —2.3 mm.
W. Java: found on four occasions in the stems of cut and decaying stems of

large rattan palms, in one instance indicated as bubuay (Plectocomia elongata),

in the forest near Tapos, 800—1000 m, X.1932/V.1933.

Galleries. These show the usual pattern of horizontal, branched tunnels. One
male is present in my collection against some 5 females.

—o—o—

X. restrictus Schedl 1939, 9 2.7 mm, $ 2.2 mm. W. Java: in dead limb

of Neesia altissima at Tapos, V.1933. C. Java: in kalapatjung (? Horsfieldia

glabra) at Baturraden, 1932 (leg. F. C. Drescher).

-o —o-

X. infans Hag. 1910, 9 3.0 —3.5 mm. E. Sumatra: a single specimen in

a hewn log of unidentified species in Asahan, forwarded by the Forest Service, no

indication as to the year of collecting.

—o—o—

X. inaequalis Schedl 1954, 9 2.7 mm, $ 2.2 mm. W. Java: collected on

four occasions from brood chambers in soft, slightly decayed stems of 2.5 —3.0

cm thick, wild rattan palms in the forests near Tapos, 800 m, IX/X.1932, V.1933,

and at Bandjar, 50 m, II and V.1935. Part of the plants were indicated as

being 'rotan bubuay' (= Plectocomia elongatd) in both localities.

Galleries and broods. The holes had been excavated transversely with axial

extensions and niches. One of the cavities was 2 cm deep and 1 cm high. Some

contained very large broods and had a thick layer of white ambrosia lining the

walls. Eighteen broods of various size were counted. Those exceeding 50

individuals were composed as follows:

Larvae
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VI. 1921; some 8 specimens in large billets of Artocarpus elastica left lying in

lowland forest near Bandjar, 11.1933.

F. C. Drescher collected a good many specimens at Baturraden from Erythrina

lithosperma, Ficus fistulosa, Adenandra dumosa, Palaquium gutta, Pithecolobium

clypearia, Symplocos sp., Breynia microphylla and 'wuru djenu', as already

published in part by Schedl (1954).

X. semirudis Bldf. 1896 (syn.: X. sereinuus Egg. 1923, X. dubius Egg. 1923,

X. hybridus Egg. 1927 and X. interruptus Egg. 1940), 9 3.15—3.25 mm, $

1.85 —2.25 mm. Schedl (1951a) gives 1.5 —1.9 mmfor the size of sereinuus

$ from Baturraden. W. Java: a single specimen in Villebrunnea rubescens in

the forest adjacent to the Tjibodas Gardens, 1400 m, VI.1932 (leg. H. R. A.

Muller); a small series from the limbs of a dying Ficus toxicaria at Tapos, 800

m, XI.1932.

Eggers has mentioned Erythrina (dadap) as the host plant of his dubius,

described from two specimens collected in W. Java. F. C. Drescher observed

the species at Baturraden in Erythrina lithosperma, Ficus fistulosa, and belis

(published already by Schedl 1951 and 1954 under sereinuus and interruptus)

as well as in kalapatjung ( ? Horsfieldia glabra) according to specimens in the

collection of the Zoological Museum, Amsterdam.

X. interjectus Bldf. 1895 (syn.: X. pseudovalidus Egg. 1925), $ 3.4 —3.7

mm, $ 2.0 —2.2 mm, widely distributed over S. and S.E. Asia. W. Java: in

fire-damaged trees in a young mixed forest plantation at Artjamanik, N. of

Bandung, 1200 m, VI. 1927; numerous in the borer-riddled trunks of Hevea

(rubber tree) in company of X. perforans, similis and semigranosus, on an

estate in Bantam, 1928; in the fallen broken top part of a large Saccocephalus cor-

datus, in a log of Evo dia sp., in the trunk of a teak tree killed by lightning, and

in experimental billets of teak and Artocarpus elastica, all in the forests near

Bandjar, 1932/1933. E. and C. Java : boring in the trunk of a Ficus benjamina

damaged by a mudstream after vulcanic eruption, Paree, Kediri, 11.1920; in pieces

of borer-infested tales timber (Sterculia) received from Besuki, XL 1923; in fire-

scorched stem of Ficus septica in the teak forest of Gedangan, X.1930. Suma-
tra : under rotten bark of Erythrina lit h o sperma, Bukittinggi, 900 m, (leg. E.

Jacobson; 3 specimens in the collection of the Zoological Museum, Amsterdam);

boring in the trunk of diseased Hevea, Lampong, XI. 193 7 (leg. Heubel).

Gallery pattern. This is a simple-branched main tunnel which rings or partially

encircles the sapwood of small poles and runs with short branches directly in the

heart of large logs, according to Beeson (1930, 1941), who calls the species the

largest common shot-hole borer of India and Burma.

X. funereus Lea 1909 (syn.: X. nepos Egg. 1923), 5 3.3 mm, $ 2.2 mm,
originally described from Australia, but since known to be distributed over a wide

range in the Oriental and Australian regions. W. Java: in trunks of dead Ca-

nanga odorata, Erythrina fusca, E. lithosperma, Hevea brasiliensis, Manihot glazio-

vii, and Theobroma cacao in the Experimental Garden, likewise in those of

Castano spernum and Kopsia flavia in the Botanical Gardens, Bogor, 1924; in

teak tree struck by lightning in the forest near Bandjar, IV. 1933; in dead Ficus p.
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(tjaringin) at Tapos, 1.1933. E. and C. J a v a : a single specimen in the trunk of a

Ficus benjamìna damaged by mudstream, Paree, Keidiri, 11.1920; in dying Ficus

trees, in company with several other borer species, in teak forest near Kedungdjati,

V.1921 and 1.1925; in a torn branch and in fire-scorched trunk of Ficus septica,

Gedangan, X.1930.

Gallery and brood. The gallery system is of the simply forked type in a hori-

zontal plane (PI. 18, fig. 3). Several of them were carved out in 1924 and their

contents examined. In the following table the data obtained are arranged according

to the progress made by the mother beetle in excavating its gallery (beginning

with the tunnels in an initial stage).
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X. cognatus Bldf. 1896 (according to identifications by Prof. Schedl; for

very close relationship of the species with X. vicarius Eichh. see Beeson 1930, p.

53—55, 86—88), specimens in my collection 2.8 —3.0 mmin size. Philip-

pines: several living specimens found in rough-hewn logs of Philippine timber,

still wet and with shreds of rotten bark, arriving in Tand jong Priok harbour,

W. Java, for transit to S. Africa, XII. 1932. S.E. Borneo: in pulanten wood

—probably Alstonia sp. —a few specimens, collected by a Conservator of Forests,

1919 (my collection nr. 648). C. Java : in part of a Bruguiera trunk, submitted

for examination of its swollen, sickly condition, from Tjilatjap, a single specimen,

XII. 1928. S. Sumatra : in logs of Durio carinatus (durian burung) on felling

area in Indragiri, a few specimens, VII. 1934; some 25 specimens, probably taken

at light, at Bela Negri Bahru, no date, leg. C. R. Pfister, are present in the

Zoological Museum at Amsterdam and in my collection.

—o—o—

X. destruens Bldf. 1896. This species, which has become known in Java since

long as a secondary borer in Theobroma cacao and a primary borer in Tectona

grandis, will be dealt with extensively in a future paper.

X. bicolor Bldf. 1894 (syn.: X. ramesus Schedl 1940, X. subparallelus Egg.

1940), $ 1.85 —2.3 mm, $ 1.35 —1.65 mm(Eggers gives 1.2 mmas size of

the male, Browne, 1949, 1.36 mm). W. Java : in dead stems and branches of

widely different species at Tapos, viz, several specimens, sometimes including the

rare males, in Ficus toxicaria, Marumia muscosa, Endiandra rubescens, Villebrun-

nea rubescens, durenan, harendong minjak, kekedjoan, kipiit and nangsi utan,

and single specimens in Pleomele angustijolia and Evodia sp., 1932/1933; in

Villebrunnea rubescens near the Tjibodas Gardens, 1500 m, VI. 1932 (leg. H. R.

A. Muller) ; a good many specimens in trunks of teak damaged by lightning, and

in experimental billets of teak and Artocarpus elastica, and single specimens in the

broken top of a Sarcocephalus cordatus, and in a log of Durio zibethinus, all in

the forests near Bandjar, 1932/1933; in a dead, water-soaked branch in a river

bed at Megamendung, 900 m, VI. 193 3.

F. C. Drescher's material, collected at Baturraden VII. 1930, which served for

the description of subparellelus by Eggers, is represented in the Zoological Mu-
seum at Amsterdam by specimens taken from Adinandra dumosa, Breynia micro-

phylla and kemudjing.

X. laevis Egg. 1923, $ 2.0 —2.15 mm(Eggers gives 1.8 mmfor the size),

$ (described by Schedl 1942a) 1.65 mm, closely related to the former species.

Some of the type specimens have been indicated by Eggers as originating from

'Kendal, Java, on cacao'. They had been sent originally to Hagedorn by K. W.
Dammerman, who found the beetles in heavily infested trunks of Theobroma
cacao, in company with X. destruens and X. similis, received from Kendal

III. 1911, according to the files of the Institute for Plant Diseases, Bogor. In

Dammerman's handbook (1919) the species has been wrongly recorded as X.

dolosus Bldf. Eggers (1927 : 408) has reported the species as having been found

in imported drugs in Bremen, Germany ! New records. W. Java: boring in the
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trunk of a dying Castano spermum and a single specimen in the borer-riddled

trunk of a dead Kopsia flavida in the Botanical Gardens, Bogor, IV and VII.

1924; a single specimen in the stem of a dead Manihot glazïovïï in the Ex-

perimental Garden, Bogor, VI. 1924; in billets of Dysoxylum sp., Glut a sp. and

Garcinia dioica at Mount Tjampea near Bogor, V.1925; a few specimens in logs

of Gossampinus heterophylla and Ar to car pu s elastica, a small number in the

trunk of a broken teak tree, and a single specimen in a teak tree killed by light-

ning, all near Bandjar, 1932/1933.

Gallery system and brood. The galleries in the Castano spennimi trunk were

rather closely packed, interlacing with those of 5 other species, and therefore dif-

ficult to follow. However, four of them could be exposed in a vertical section

and part of the contents extracted (see table). The galleries run in the sapwood

over considerable distance, with some penetrations into the heart wood, apparently

mainly branching in a horizontal level. Small vertical brood chambers, 2—5 mm
in height and up to 12 mmlong, are formed at different places in the main

tunnels and side branches (PL 15, fig. 4).

Length of

exposed part

of galleiy

system
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latifolia, Durio zibethinus, Gossampinus heptaphylla, in billets of Tectona and

Arto carpus elastica, and in the trunk of a diseased teak tree, all in Band jar,

1932/1933; a single specimen in a newly dead Sterculia sp. and many in dead

Ficus benjamina at Tapos, VII. 1932, 1.1933. E. Java: some specimens, in-

cluding 3 males, in part of a log of Sterculia sp., cut in Besuki, XI.1923.

F. C. Drescher collected the species at Baturraden from sambang ( ? Aerva

$anguinolenta), Erythrina lithosperma, Toona stireni, Symplocos sp. and a Laura -

ceous tree (wuru madu) (Schedl 1951, 1954).

In all instances the wood, which harboured indiens, was infested by other am-

brosia beetles too.

Gallery. The pattern of the gallery system appears to be of the simple, forked

type, excavated in a horizontal level. Although the tunnel in the Manihot stem

had a total length of 80 cm, only one 9 specimen was found in it.

X. pseudopilifer Schedl 1936, 9 6—7 mm. E. Borneo, Samarinda: a

single specimen was submitted by a timber merchant with regard to the occurrence

of shot-hole borers in chests for export goods, in 1924.

The host trees of this borer mentioned by Schedl (1936, 1939, 1942) and

Browne (1948) for Borneo and Malaya nearly all belong to the Dipterocarpaceae.

X. fulvulus Schedl 1939/1942, 9 2.8—2.85 mm, $ 1.8—2.1 mm. W.
Sumatra: a score of 9 and 3 S in dying branches of Myristica fragrans

trees (nutmeg) afflicted by 'premature death disease'; material received from Pa-

dang, IV. 1933 (see Kalshoven 1954).

X. setulosus Egg. 1940 (syn.: X. barbato granosus Schedl 1942), 9 2.3 —2.45

mm. W. J a v a : some 10 specimens from a dead branch of a rubber tree {Hevea),

1.1924, and two specimens in a branch of f ire -wood, 3 cm in diameter, said to be

cut from djengkol (Pithecolobium lobatum), IX. 1924, both at Bogor. N. Su-
matra: in few specimens in branches of diseased pala trees ( = nutmeg, My-

ristica fragrans), received from Solok, III. 193 3.

X. rufoniger Schedl 1934. 9 2.4 —2.8 mm. W. Java: 10 specimens

found boring in the base of stems of large Zingiberaceous plants (pr. Amomum
sp.), shortly before their dying off, in the forest near Tapos, IX. 1932 (see

Kalshoven 1935 p. 14)

X. pernotus Schedl 1954, 9 2.2 —2.45 mm. W. Java: some 24 specimens

found in the same breeding place, same locality and data as former species

(Kalshoven 1935).

X. ursulus Egg. 1923, 9 3.7—4.3 mm, $ (Schedl 1951a) 2.75—2.85 mm,
a species widely distributed in S.E. Asia. W. Java: a single specimen from a

cut branch of reungas (Glu ta sp. or Semecarpus sp.) brought by a native col-

lector from Mount Tjampea, 400 m, near Bogor, 1925; ditto from a log of Gos-
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sampinus heptaphylla in lowland forest near Bandjar, Vili. 1932; several

specimens in dead Ficus sp. (hamerang) and durenan, and a few or single

specimens in Schefflera aromatica, Castanea argentea and Eupatorium pallescens,

at Tapos, 1932/1933; some specimens in a log of Podocarpus imbricata at a

timber yard in Bandung, VIII. 1940 (leg. P. A. Blijdorp); one specimen on

Cinchona (quinquina), Tapos, V.1949-

F. C. Drescher has found the species on peeled wood of Cinchona in a plant-

ation on Mount Tangkuban Prahu, 1200 m, XII. 1932. Specimens of this series,

labelled 'metatype' by Eggers, are present in the Zoological Museum, at Am-
sterdam. From Baturraden the species was collected in 1927 and 1930 from Sym-

plocos, Turpinia pomi f era, Erythrina lithosperma, Ficus sp., Pithecolobium mon-

tanum, Weinmannia blumei, belis and a few Lauraceous trees (wuru and wuru

djenu; combined data taken from Schedl 1951a and 1954).

From durenan 16 9 were collected and only one $ . Drescher's material

also includes a very limited number of male specimens.

—o—o—
X. theae Egg. 1940, $ 1.4 —1.65 mm (not 1.0 mmas mentioned in the

diagnosis), $ (Schedl 1954) 1.3 mm. W. Java: in branches of diseased tea

shrubs at Maswati Estate, 1921 (leg. S. Leefmans); numerous in some outgrown

dying tea shrubs in the Experimental Garden, Bogor, VI. 1924 (these two records

have already been mentioned in Kalshoven 1924c under the name X. theae

Samps., a nomen nudum given by Sampson to specimens of the first sample sub-

mitted to him in 1922; see also Menzel 1929, Schedl 1942 and 1951a); in the

base of a dead branch of Lansium domesticum, Bogor, IX. 1923; in weak cuttings

of Derris sp. on Tjipetir Estate near Tjibadak, III. 193 5.

Gallery system and brood (Pi. 15, fig. 1). Thirty galleries in the frame and

branches of the tea shrubs in Bogor were carefully cut open in 1924. Most of

them appeared to be recently started as they contained only the mother beetle, a

few accompanied by 1—2 larvae. In the thick parts of the frame, up to 50 mm
in diameter, the narrow galleries, which had a bore of 0.7 mm, ran across grain,

soon bending off, some of them forking, and following the circular zones in the

wood, their total length reaching 10—20 mm. In the branches and twigs, 4—12

mmthick, galleries of the same length ran axially in the pith or the wood cylinder,

or, again, a rather irregular cavity was formed in and around the pith. One larger

brood, consisting of the mother beetle, 4 eggs, 2 larvae and 2 young $ adults

was found in a branch of 33 mm. The gallery was forked and had a triangular

widening at the junction (see fig.), the total length being 23 mm. This may be

the pattern of a fully developed gallery system, as an indication of the formation

of a chamber was also found in a few other tunnels. The wall of the galleries

was not stained and no discoloration of the adjacent wood tissue is visible in the

dry samples. The beetles had entered the limbs in rather smooth places as well

as in roughened parts of the bark. The same parts of the tea shrubs were infested

by a few other Xyleborus spp. and by Platypodids.

X. intermedius Egg. 1923, $ 1.5 mm. W. Java: several specimens in a

dead, heavily borer-infested branch of a mietje tree (botanical species unknown),

brought by a native collector from Mount Tjampea, 400 m, Bogor, IV. 1925.
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X. nigrosetosus Schedi 1939, 5 3.1 mm. Celebes: The species was

described from a small sample of partly damaged disintegrated specimens, found

in their holes in dry sticks of rattan cane, indicated as rotan banana, r. umulu and

r. tohiti, and probably belonging to Calamus spp. The sticks with the pin-holes

—a not uncommon feature in the thick canes of these types —were part of a

consignment of samples, brought together by native people from different places

along the coast of the Tomini Bay, Gorontalo and on different data, and sent to

Bogor in 1936.

The beetles must have been dead for a long time. They probably had attacked

the stems of the rattan palms soon after these had been cut in the forest and

before they had been washed and dried.

N.B. X. nigripennis Schedi 1951, said to be nearly related to the former species

was described from one $ specimen, 3.0 mmin size, encountered in the same,

somewhat doubtful sample.

X. semigranosus Bldf. 1896 (syn.: X. mascarenus Hag. 1908), $ 2.35 —2.55

mm, $ 1.6 mm (not yet described); a wide-spread species, even occurring in

Central Africa and in Samoa, and one of the rather common shot-hole borers in

damaged woody parts of cultivated plants in Indonesia. W. Java: in Vemonia

arborea trees in the pole stage, killed by white grubs in a forest plantation on

Mount Salak, 800 m, VIII. 1919; in dead Theobroma cacao trees in the Experiment-

al Garden 1921 and 1924, and in wood and branches of damaged Albizzia cloinen-

sis shade trees, 1923 and 1924, all in Bogor (mentioned in Kalshoven 1924b);

in diseased Hevea trees (rubber) in Bantam, V.1928; in base of branch of topped

Ceiba pentandra (kapok tree) at Tjibinong near Bogor, III. 193 2; in damaged

Altingia excelsa at Sukabumi, VIII. 1932 (leg. Verbeek); in dying parts of

Castanea argentea, Melochìa umbellata, and kipiit, and in old stems of Eupatorium

palle s cens, at Tapos, 1932/1933; in experimental billets of teak left in the forest,

Bandjar, 1934; in dead trunk of Caryota-pa.\m in the lowland forest near Bandjar,

VI. 1936. E. and C. Java: in Cinchona trees (quinquina) in a plantation suf-

fering from 'stemcancer', some of the beetles found boring in apparently healthy

trees of a hybrid variety, Panggungsari Estate, VIII. 1922 (mentioned in Kals-

hoven 1924b); in trunk of dead Buchanania arborescens in forest plantation in

Banjumas, 11.1929 (leg. Verbeek); in Casuarina <equisetijolia struck by lightning,

Gombong, VI. 1926; in ditto teak tree, Telawa, 1.1932. Sumatra: in the frame

of sickly tea shrubs at Nagahuta Estate, 500 m, material submitted to S. Leef-

mans, Bogor, 1922 (Menzel 1929); in Cinchona trees infested with stemmst,

Lampong Districts, 1926 (leg. Spruyt) and VII. 1938. Celebes : several dead

specimens in their bore holes in dry rattan sticks of the kind rotan tohiti, received

from Gorontalo, 1936.

F. C. Drescher collected the species at Baturraden from Albizzia chinensis,

Er y t brina lithosperma, Palaquiu??i gutta, Ouercus sp., Adinandra dumosa and tem-

bagan (cf. Schedl 1951a).

Gallery. Beeson (1930) who published several interesting details on the

biology of the species, has described the gallery system as being of a simple type

with short curved lateral branches from a radial entrance tunnel and confined in



146 Tijdschrift voor Entomologie, deel 102, afl. 1, 1959

one plane. However, two of the systems figured by him are remarkable for what

might be either a connection between originally separate tunnels, or the presence

of an extra exit tunnel in a fully developed gallery system.

A single specimen of the tiny male was found only once, in the company of

female beetles in the teak billets, Bandjar, VII. 1934.

X. concisus Bldf. 1894 (syn.: X. marginatus Egg. 1927, X. sordicaudulus Egg.

1927), ? 2.6 —2.7 mm, $ (described by Schedl 1942a as having a size of 2.1

mm) 1.4 —1.5 mm. The species was originally described from Japan, but has

appeared to have a much wider range in E. Asia (Schedl 1951a, Browne 1955).

W. J a v a : one or two specimens in dead parts of Ficus toxicaria, Marumia mus-

cosa, Quercus sp. and kipiit, and a few galleries in old dying stems of Eupatorium

pall es cens, Tapos, 1932/1933; a dozen specimens in the fallen broken top of a

large Sarcocephalus cordatus, and in damaged teak in the forests near Bandjar,

VII.1932.

F. C. Drescher has collected the species from as much as 18 hosts at Batur-

raden (Schedl 1951a, 1954), in only three cases including the minute males as

far as can be judged from the material present in the Zoological Museum at

Amsterdam.

X. semigranulatus Schedl 1931, 9 2.1 —2.4 mm. W. Java: some 20

specimens in a borer-infested log of Cinnamomum camphorae (imported tree

species) in the Tjibodas Gardens, 1500 m, VIII. 1923 (the type series, with my
collection no. c 869) ; a single specimen extracted from a log of Castanea javanica

felled on the S. slope of Mount Gedé, 1000 mand sent to Bogor, XI.1924; three

specimens in fallen acorns, Quercus sp., picked up from the forest floor near

Pasirdatar, same area as before, XI.1924.

Gallery and brood. Eight galleries were cut out from the camphor tree log at

the time. Four of them were characterized in having a tunnel of 12—25 mm
running in the sapwood surface right under the bark, besides a branch penetrating

into the wood over 8—20 mm, thereby resembling an initial gallery of X. emar-

ginati^, which species was also present in the log. Four semigranulatus tunnels

ran unforked in the wood a few mmbeneath the surface, or up to a depth of 15

mm. They all contained only one or two adult beetles and some of them,

moreover, a few small larvae and eggs.

—o—o—

•

X. javanus Egg. 1923, 2 2.3 —2.8 mm, $ 1.5 mm(not yet described). A
distinctive species with very oblique declivity. Vertical distribution in Java from

the plains to at least 1500 m (Mount Tangkuban Prahu, leg. F. C. Drescher,

IV.1930). W. J a v a : a few galleries in the branches of diseased, young Swietenia

mahagoni trees in a forest plantation near Bandjar, XII. 1930; single specimens in

a branch of Pithecolobium lobatum and in dead Ficus toxicaria, some more in

ditto kededjoan, and a large number in old stems, of Eupatorium palle scens, all

at Tapos, 1932/1933; some 10 specimens in experimental billet of teak left in

the forest near Bandjar, VII. 1934. C. and E. Java: in branch of Cinchona

(quinquina) suffering from 'stemcancer', a single specimen in the company of

other X. species, Panggungsari Estate, VIII. 1922 (mentioned as 'Xyleborus Psor-

dicauda Mots.' in Kalshoven 1924b); in dying Buchanania arborescens, Banju-

mas, 11.1929 (leg. Verbeek).
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Gallery and brood. In an Ei/patorium stem of 25 mmin diameter a vertical,

communal brood chamber was found, close to the pith, about 18 mmhigh and

8 mmdeep, from which 41 mature 9 adults were extracted, besides one tiny, very

rudimentary looking male specimen. On about the same level as this chamber a

tunnel of X. tegalensis and two tunnels of X. quadrispinosulus had been made.

The combined contents of a few galleries in the Sivietenia branch consisted of

65 9,6 5,12 9 pupae and 2 $ pupae. The sex ratio will be therefore 1 $

to some 10 9 .

X. cancellatus Egg. 1936, 9 2.9 —3.2 mm, $ 1.85 mm(not yet described).

W. J a v a : a dozen specimens from a borer-infested log of Cinnamomum cam-

phora in the Tjibodas Gardens, 1500 m, VIII. 1923; several specimens in dead

stems of Eupatorium pallescens and Villebrunnea rubescens, and one or two in

Mussaenda sp. and kiseueur (= ? Antidesma sp.), same locality, VI. 1932 (leg. H.

R. A. Muller) ; some specimens in dead Ficus toxicaria and kekedjoan, and a

single one from Ficus sp. (ampelas), at Tapos, 1932/1933; one specimen in dead,

water-soaked branch in river bed, at Megamendung, 1000 m, and one in log of

Altingia excelsa on timber yard at Bandung, VIII. 1940 (leg. P. A. Blijdorp).

E. J a v a : a single specimen in branch of Cinchona (quinquina) suffering from

"stem cancer" on Panggungsari Estate near Madiun, VIII. 1922.

The 12 host trees from which F. C. Drescher collected the species at Batur-

raden have been listed by Schedl (1951a, 1954).

Gallery and brood (Pi. 16, fig. 2). Two galleries in the Cinnamomum log and

two in the 25 mmthick Eupatorium stems were cut out at the time (1923, 1932).

They all entered the wood in a curve, those in Eupatorium encircling the pith,

and had typical extensions of different shape at the upper and lower side. From

a gallery opened in a cross section in the Cinnamomum log 13 9 beetles, most

of them not fully mature, 1 $ and 2 larvae were collected. In one cavity in

Eupatorium where the main tunnel had a length of 40 mma total of 31 eggs

and 11 larvae were present, besides the mother beetle.

X. pygmaeus Egg. 1940, a distinct species of 0.6 mm only. The data

mentioned by Eggers must be read: Alas Tledek (which is a coffee estate in

Gunung Kidul, S. of Malang), leg. Begemann. C. and E. Java : three specimens

in twigs of Erioglossum edide (klayu) in the teak forest near Randublatung,

Rembang, VII. 1923; several specimens found at different occasions in dead or

diseased Coffea twigs, examined during extensive investigations into the bionomics

of the primary coffee twig borers X. morigerus and X. morstatti, carried out at the

Experimental Station in Malang by Dr. H. Begemann 1928/1929 and Dr.
J.

G.

Betrem 1930/1932. Other localities besides Alas Tledek were the Experimental

Garden of Bangelan, situated S. of Malang at 500—700 m, the Ngredjo and Rini

Estates on the S. and S.W. slope of Mount Kawi at 1200 m and the Wonokerto

Estate on the S. slope of Mount Semeru at I6OO m.

Gallery (PL 16, fig. 1). In one of the two examples of the galleries in Erioglos-

sum twigs, still at hand, the small tunnel is bored through the wood cylinder
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and then forks in two diagonal branches upward and downward. In the other

specimen the gallery spirals upward from the entrance, making two complete

turns. Their length is only 7 and 10 mm. The little borer was detected in the

Erioglossum shrubs through the withered leaflets hanging from the top parts

of the twigs. As no other damage of the plants was observed, it appears that

pygmaeus can occur as a primary borer.

The samples of the beetle taken from Coffea twigs in different months

consisted of 1—4 specimens. Only one male has been found against some
j

24 Q.

X. artestriatus Eichh. 1887 (syn.: X. laticollis Bldf. 1896), ? 2.35—2.5 mm.

W. Java: in a borer-infested branch of Mangifera odorata, Bogor, X.1923;

in a cut branch of Pithecolobium lobatum at Dramaga near Bogor, V.1924; in

dead branches in the crown of Canarium commune trees in the avenues of Bogor

and in a young transplanted specimen of the same tree, VI/VII. 1924. C. Java,

teak forest : single specimens taken at light in Gedangan, IX.1928 and X.1930;

in the fire-scorched trunk of a Butea frondosa tree, 7 cm in diameter, same

locality, XI. 1932; rather numerous in prematurely dying Bauhinia malabarica in

an experimental plantation near Kedungdjati, 1932/1933.

Gallery and brood (pi. 15, fig. 3). A tunnel in a 4 cm thick branch of Canarium

had a length of 29 mm, it encircled the pith, had a sunken part at 8 mmfrom

the entrance and contained the mother beetle and some larvae. Six galleries in

bigger branches entered the wood across grain up to 15—40 mmand in two of

them a small vertical extension had been started. All these galleries apparently

were of rather recent construction, the shorter ones contained only a mother beetle

while the longer ones harboured little brood, in one instance at most consisting

of 4 larvae and 5 eggs.

According to Beeson (1930, p. 47) the gallaries of this species have lenticular

vertical expansions, situated deep in the sapwood.

X. artegraphus Schedi 1942, $ 1.9 mm. W. Java: a single specimen in trunk

of Albizzia j al cat a damaged by the larvae of the longicorn Xys troc er a festiva,

Mount Salak, 400 m, IX. 1930; ditto taken at light at Tapos, VI. 193 2; ditto in

dead Marumia muscosa, Tapos, VIII. 1933. C. Java: two specimens from a

Casuarina equisetifolia, 14 cm in diameter, killed by lightning, Gombong

VI.1926.

Gallery. The specimen from Albizzia was found in a horizontal gallery under

the bark.

X. agnatus Egg. 1923, 9 2.1 —2.35 mm, $ 1.9 mm (not yet described).

W. Java : in a dead limb of kileutjit, Tjampea near Bogor, VI. 1925; some 25

specimens extracted from dead Marumia muscosa, Tapos, VIII. 1933; in diseased

trunk of teak, and in logs of teak, Artocarpus elastica and Scolopia spinosa, Band-

jar, 1933/1934. C. Java : boring in the base, 25 cm in diameter, of a standing

Actinophora fragrans tree killed by Agrilus (leg. Kalshoven V.1928) and in

other material of similar trees (leg. Verbeek 1.1929) in the forests near Pema-

lang.
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Gallery. The galleries in the infested base of the Actinophora had been made

right under the bark in the cambial zone. Browne (1938), who found the

I
species in cut poles, about 15 cm in diameter, in Malaya, reported that the gal-

leries are irregularly branched with a number of small brood chambers.

—o—o—
X. myristicae Schedi 1939, 9 1.8 mm, $ 1.5 mm. W. Java: some

specimens in dead branches of the fruit trees of Lansium domestkum, Pithecolo-

bium lob at um and Durio zibethinus, Bogor, II and V.1924; a single specimen in

the frame of a dead tea shrub and one gallery in a branch of a dead Kopsia in

the Experimental and Botanical Gardens, Bogor, VI/VII. 1924; in borer-infested

branch wood, 7 cm in diameter, of kihideung and kileutjik brought by a native

collector from Mount Tjampea, 400 m, near Bogor, VI. 1925; one specimen in

dead Ceiba pent andrà, Bogor III. 193 2; some specimens in dead kibadjing and in

diseased teak in the Bandjar forests, 1932/1933; likewise in dead Sterculia, and

single specimens in dead Ficus benjamina and Villebrunnea rub e sc ens, at Tapos,

1932/1933. E. and C. Java : several specimens in diseased parts of rubber trees

(Hevea) on estates, 11.1927 and 1.1930 (leg. Begemann); ditto in the limbs of

Actinophora trees killed by the zigzag-borer, Agrilus, in the forest ranges Pema-

lang and Balapulang, 1928/1930 (leg. Kalshoven & Verbeek). Sumatra:
numerous in branches of Myristica fragrans (nutmeg) suffering from the prema-

ture death disease in groves near Padang and Solok, IV. 193 3 and V.1936.

(Specimens of the latter series have served for Schedl's description of the

species).

Gallery and brood. Two galleries in the Pithecolobium branch laid open in a

cross section were simply forked with a small triangular space at the junction

(PL 15, fig. 2). They were 19 and 23 mmlong, and contained 1 egg and 4 to 5

larvae, besides the mother beetle. Another gallery in the same branch exposed in

a vertical section was 20 mmlong and had a very small downward excavation at

15 mmfrom the entrance, containing only a mother beetle. All three galleries

were apparently in an initial stage.

Males were only found in the relatively large samples collected from the dying

branches of nutmeg, received from Sumatra. Ten males from this source are still

present in my collection against some 90 female specimens.

X. gorontalosus Schedi 1939, ? 1.6 mm, placed in the vicinity of the former

species by its author, was described from two somewhat damaged specimens,

found dead in their bore-holes in 12—25 cm thick sticks of rattan cane —rotan

umulu, probably Calamus symphysipus —received from Gorontalo, a trading

centre in N. Celebes.
—o—o—

X. nugax Schedi 1939 (syn.: X. pertuberculatus Egg. 1940), 5 1.7 —1.8 mm.
W. J a v a : numerous specimens found boring in billets of firewood, 5—9 cm
thick, and said to originate from kihideung, kileutjit, kitjeri and pinanga trees,

cut on Mount Tjampea, the type locality, S.W. of Bogor, 400 m, 1925; a couple

of specimens from dead branch of rubber tree (Hevea) on an estate in the hilly

country near Tjibadak, V.1925; a single specimen from damaged teak in the

forest near Bandjar, VIII. 1933.
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X. cribratus Egg. 1940, 9 1.8 mm. W. Java : a dozen specimens collected

from a billet of what was named tingku wood, brought from Mount Tjampea,

400 m, near Bogor, IV. 192 5.

—o—o—

X. fragosus Schedi 1942, a distinctive species with saddle-backed, rugose

elytra, 9 1.85 —1.95 mm. W. Java : a single specimen among various shot-hole

borers in a trunk of a dead Theobroma cacao tree, in the Experimental Garden,

Bogor, 1921 ;
a specimen taken at lamp-light, Bogor, VI.1926. C. Java : numer

ous specimens in 5 mixed lots of Xyleborus-beetles collected and bred from limbs

of Actinophora fragrati s trees killed by the zigzag-borer, Agrilus kalshoveni in

the forest ranges Balapulang and Pemalang, 1928/1929 (leg. Kalshoven &

Verbeek). Sumatra: a single specimen in branch of diseased nutmeg tree,

Myristica fragrans, received from Solok, III. 1936.

X. mucronatus Egg. 1923, 9 2.2 —2.3 mm. W. Java: a single specimen

in a branch of a 3 -year old sapling of Altingia excelsa in a forest plantation on

Mount Salak, V.1926; a couple of specimens boring in the suppressed and dying

lower branches of Bixa orellana shrubs in forest plantation near Bandjar,

VII. 1 930; a score of specimens in branches of Cinchona (quinquina), Tapos,

VIII. 1940. E. Java: a single specimen found among the Scolytid beetles ex-

tracted from branches of Coffea, collected during investigations into the habits of

the primary twig borer. X. morigerus, XI. 1924 (submitted by the Experimental

Station at Besuki).

X. haberkorni Egg. 1920, 9 1.9 —2.0 mm, $ 1.4 mm(not yet described),

originally known from E. Africa, but since found to be spread over S. and

S.E. Asia as well. W. Java: in stem of young Turpinia pomifera attacked by

the large X. globus in a forest plantation on the S. slope of Mount Gedé, 800 m,

I92O; in dead sapling of Toona sinensis at Tjiomas, Bogor, XI. 1923; in branches

of dead cacao tree in the Experimental Garden, Bogor, 11.1924; in stems of

Erythroxylon coca in a plantation severely suffering from the primary borer X.

morslatti, Tegallega Estate near Tjibadak, 1.1925; in Viper sp. (sisirihan) and

unidentified tree, Tapos, 1932/1933; in material of diseased teak, Bandjar,

VII. 1934. E. and C. Java : in dying, 7 mmthick branch of Swietenia mahagoni

suffering from drought and infestation by the Corticium fungus, and in ditto

branch decorticated by squirrels, in plantations near Kedungdjati, IV. 1921 and

VII. 1922; in coffee twigs mainly infested by the primary twig borer X.

morigerus, at Salatiga, VII. 1922; in the branches of Dalbegria latifolia

trees, killed by root fungus, in forest plantation near Paree, Kediri, III. 1925; in

twigs of Coffea liberia on Wangunredjo Estate, V.1928 (submitted by Ex-

perimental Station); in weak root-suckers of Tectona (teak), 5 mmthick, in the

forests near Kedungdjati, IV.1932; in sickly Parkia speciosa at Pekalongan,

VIII. 1937 (leg. H. R. A. Muller).

Gallery system and brood. Four galleries (PI. 16, fig. 3) exposed in longitudinal

sections in 1—2 cm thick cacao branches in Bogor 1924 showed, that a horizontal

tunnel enters the wood up to 10—12 mmand that side branches perpendicular
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to it are formed at the upper and lower side. These branches tend to run up

to 8 mmseparately with very narrow partitions between them or they may fuse

into one brood chamber. Four galleries, up to 20 mmin length, in the Sivietenia

twigs, contained the mother beetle and clusters of 9, 9, 12, and 16 eggs. The

brood chambers in cacao, just mentioned, contained 16 $, 18 Ç and 28 9

+ 3 $ . From two other chambers, so close to each other that the contents

could not be secured separately, 49 $ and 1 $ were extracted. In yet another

instance where a haberkorni brood chamber appeared to be fused with one of

X. monger us, 10 2 of the former species and 10 $ plus 1 $ of the latter

species were found. The beetles were feeding on the little remnants of ambrosia

left along the walls, the wood being already rather dry. H. R. A. Muller

stated that the ambrosia fungus of haberkorni belongs to the Montila type (1933).

X. quadrispinosulus Egg. 1923, (syn.: X. parvispinosus Schedi 1951), ?

1.55 —1.75 mm. W. Java : numerous in stems of Erythroxylon novagranatense,

primarily damaged by X. morstatti on Tegallega Estate near Tjibadak, IL 192 5;

in dead branches of Pithecolobium lobatum and kekedjoan, a few specimens, and

a few galleries in old dead stems of Eupatorium pallescens, Tapos, 1932/1933.

C. and E. Java: in dying branches of Sivietenia mahagoni, also inhabited by

other X. spp., in the teak forest near Kedungdjati, a few specimens, VII. 1922;

in branches of Coffea collected during an investigation into the twig-borer pest

X. morigerus, in plantations in Besuki, several specimens, XL 1924 (submitted by

Experimental Station). Sumatra: in branches of Myristica jragrans (nutmeg)

killed by premature death disease, Solok, two specimens, III. 193 3; 5 specimens in

diseased twigs of Nephelium lappaceum, received from Palembang, III. 1937.

Gallery and brood. In an Eupatorium stem X. quadrispinosulus had tunnelled

quite near to a gallery of the large X. globus. Its cavity had been formed in the

pith, and was 18 mmhigh. It contained the mother beetle, 23 eggs and 45 small

larvae. The entrance hole was plugged.

-—o-

—

o—

X. Justus Schedi 1931 (syn.: X. ciliatus Egg. 1940), a delicately built species,

9 1.5 —1.9 mm, $ 1.1 —1.4 mm. W. Java : a few broods in a Cinnamomum
camphora log, Tjibodas Gardens, 1500 m, VIII. 1923; in Cassia sp. (? multijuga)

in the Experimental Gardens, Bogor, XII. 1929 (leg. Verbeek) (type locality of

Justus Sch.); in old dying stems of Eupatorium pallescens, Tjibodas Gardens,

VI. 1932 (leg. H. R. A. Muller) (type locality of ciliatus Egg.); in torn, water-

soaked branch in river bed at Megamendung, 1000 m, VI. 1933.

F. C. Drescher collected a specimen from Trema orientale and two specimens

from Gynotroches axillaris, at Baturraden, IV. 1930 (specimens seen by me in

Drescher's collection in Java at the time).

Gallery. In the Cinnamomum log the beetles were found in the brood

chambers of X. difficiles or in tunnels so near to them that the gallery systems

could not be well separated. In the three other instances just recorded the Justus

specimens lived in parts of the plants which were also inhabited by X. difficilis, or

by X. morstatti.

—o—o—
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X. nudipennis Schedi 1942, $ 2.0 —2.35 mm. W. Java: six specimens in

newly dead branches of Lcinswm domesticum, in company with the two following

species, Bogor, IX.1923; a single specimen in a dying branch, 1 cm in diameter,

of a Cinnamomum zeylanicum, Experimental Garden, Bogor, IV. 1924; some 10

specimens found boring in the frame of outgrown, dying tea shrubs, also infested

by X. theae and other ambrosia beetles, same locality, VI. 1924.

Gallery. The Lansium branches easily broke at the place of infestation and galle-

ries showing ambrosia growth were exposed. These tunnels were so close to each

other that it was practically impossible to trace their individual courses. Moreover,

in the base of one of the branches, X. nudipennis was found in the company of

the next two species, X. elegans and X. concinnus, their galleries intertwining a

good deal. As far as could be seen the galleries of nudipennis have broadened

parts.

X. elegans Samps. 1923, 9 2.1 —2.2 mm, $ (not yet described, with enlarged

pronotum) 2.0 mm. W. Java : 10 9 and 2 $ extracted from the same dead

Lansium branches as the previous and the next species, Bogor IX.1923.

Gallery. The tunnels appear to have similar broadened parts as those of nudi-

pennis.

X. concinnus Bees. 1930 (syn.: X. flexiocostatus Schedi 1942), 9 2.1 mm.
W. J a v a : One 9 species found in the base of a dead Lansium branch, in close

vicinity to both former species. Bogor, IX.1923. This specimen has served as an

additional type for Beeson's description, the holotype being a specimen from a

forest reserve in Burma.
—o—o—

X. dolosus Bldf. 1896, 9 ± 2.4 mm. Borneo: Fragments of the beetles

were found in their tunnels in a log of bangkirai (Hopea laevijolid) unloaded

in the harbour of Amsterdam, XII. 195 5.

Gallery. The tunnels run horizontally in the cambium and in the sapwood,

showing typical sack-like extensions (Pi. 17).

X. subdolosus Schedi 1942, 9 1.85 —2.05, probably to be considered as a

local form of dolosus, according to its author. N.W. Sumatra: extracted from

a billet of camphor wood (Dryobalanops), 38 cm in diameter, received from a

timber firm working in Buangara, V.1924 (sample nr. 80 d, from which the

type specimens originate).

X. semiermis Schedi 1934, $ 2.4 —2.55. W. Java: some 10 specimens

found boring in a dead stem of Scbef fiera aromatica, Tapos, XII. 1932 (sample

from which type specimens originate).

X. pumilus Egg. 1923, 9 1.9 —2.3 mm, $ (with flattened pronotum, not

yet described) 1.75 mm. W. Java: some 18 specimens in trunk of dead Ficus

toxicaria, Tapos, XI. 193 2; 6 $ and 1 $ in dead VHlebrunnea rubescens, Tapos,

III.I933.

X. perminutissimus Schedi 1934 (syn.: X. angustatulus Schedi 1942), 9
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1.7 —1.95 mm. $ 1.57 mm. W. Java: several specimens including a male, in

a decayed stem of a rattan palm, and several in a dead stem of Marumia muscosa,

Tapos, III and IX. 1933; a single specimen in a dead stem of Caryota mitis

(saray palm) in the forest near Bandjar, VI. 1936.

—o—o—
X. metacuneolus Egg. 1940, $ 2.3 —2.45 mm. W. Java : a few specimens

in dead branches of Mangifera odorata, Bogor, X.1923; one specimen in dead

branch stub of same tree species, Bogor, 1930; ditto in withered branch of Man-

gifera indica (mango), Bogor, 1932. C. Java: a few specimens in a branch

killed by the Corticium fungus in the crown of a 7-year old Swietenia mahagoni,

which had suffered moreover from drought, teak forest in Semarang district,

VII. 1922; in dying branch on the lower side of the crown of a Buchanania arbo-

rescens, same locality, XI. 1922.

Gallery. In the mango branch the relatively short gallery, filled with brood and

ambrosia, was situated in wood already thoroughly moulded and very moist.

—o—o—
X. longus Egg. 1927, $ 2.45 —2.65 mm. W. Java: some 16 specimens

extracted from the lower part of a dead trunk of what was said by the local

woodsmen to be a mareme {Glochidion sp.), standing in the virgin forest near

the highest part of the Tjibodas Gardens, 1500 m, IX. 1923.

Gallery. Larvae and pupae were found in vertically enlarged portions of tun-

nels in the wood. This feature appears to confirm the opinion of Eggers, who

placed the species in nearest relationship to the palaearctic X. saxeseni, which

makes typical narrow vertical brood chambers.

X. andrewesi Bldf. 1896, 9 1.6 —1.9 mm, $ 0.55 —0.65 mm, originally

described from India, also recorded from Africa (Eggers 1922, p. 174); in Java

apparently rather common in the plains and hills in the cultivated area. W.

J a v a : several galleries in branches, 3—5 cm thick, of young dying Canarium

commune and one in a drying branch of a fullgrown Canarium tree, Bogor, 1924;

numerous in branchwood and to a lesser extent in the trunk of a dying Kopsia

flavida, and a few galleries in diseased Cast ano spermum and in ditto Aegle mar-

melos, Botanical Gardens, Bogor, 1924; a single specimen in a 5.5 cm thick branch

of a dead cacao tree and in the frame of a dead tea shrub, and 4 initial galleries

in a dying branch of Cinnamomum zeylanicum, Experimental Garden, Bogor,

1924; some borings in branches of Pithecolobium lobatum and Mangifera caesia,

and one specimen in branch of Mangifera indica and in Lansium domesticum, all

fruit trees, Bogor, 1924; five fully developed galleries in logs of Castanea tung-

gurut and Dysoxylum sp. (terusgunung) felled on the S. slope of Mount Gedé,

1000 m, and examined in Bogor, 1924. E. and C. Java: a few specimens in the

branches of diseased Cinchona (quinquina) on Panggoongsari Estate near Ma-

diun, VII. 1922 (Kalshoven 1924b); a good many specimens boring the limbs

of Actinopbora fragrans killed by Agrilus kalshoveni near Pemalang, 1928 (leg.

Verbeek) ; a few specimens attracted to trapwood of small dimensions of Eugenia

sub glauca, Buchanania arborescens, Leea sp., Albizzia leb beck, Dysoxylum sp.,

Calophyllum inophyllum and Ficus variegata, in the teak forest near Gedangan,

1930/1931; one specimen in teak, forest range Balapulang, XI. 1933.
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Gallery-system and brood. The best picture of the galleries is obtained when
they are laid open in vertical sections through the wood, as was done for several

of them in 1924 (PI. 19, fig. 1). The initial tunnel goes straight into the wood
radially or obliquely, after some 20 mmbending in the direction of the growth

rings and reaching a length of 45 mmat most. Afterwards the tunnel is further

excavated at some distance from the entrance by deepening the bottom and, to a

lesser extent, the roof. In this way a vertical, slit-like cavity (brood chamber) is

formed which has the same narrowness of the tunnel, agreeing with the breadth

of the small beetle, and varies in length and height. In small branches the gallery

encircles the pith and may form a crook or question mark on a cross section.

When a diseased part in the wood is struck the tunnel turns away from it. Ac-

cording to Beeson (1930, p. 47, 50) the communal brood chambers may be

situated entirely in the thickness of the bark, but this has not been observed in our

investigations. The same author has given further interesting details about the bio-

nomics of the borer.

Here follow some selected examples of the development of the gallery systems

and the composition of the brood collected from them.

Host
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at Baturraden, 1000 m altitude. W. Java: several galleries in branches, 7-—

9

cm thick, of dead Theobroma cacao, and in the trunk and branches of a dead

Kopsia flavida, 16- —30 cm thick, a single specimen in the frame of a dead tea

shrub and in the dead branch of a Mangif era indica, all these in gardens in Bogor,

1924; a few specimens in a borer-infested Castanea tunggurut, Djampang Kulon,

VII.1925; ditto in the trunk of a teak tree killed by lightning, Bandjar, IV.1933.

E. and C. Java: a single specimen in a sapling of Adenanthera microsperma

killed by the Zeuzera borer, teak forest near Semarang, VIII. 1920; a number

of galleries in the trunk of a dead rubber tree (Hevea), Tretes Estate near Ma-

diun, VII. 1924; moderate infestation of the trunk of a killed Buchanania arbores-

cens, Banjumas, 11.1929 (leg. Verbeek); in trapwood of small dimensions of

the same wood and of Alstonia scholaris, Gedangan, 1931; in branches of

dying Parkia speciosa near Pekalongan, VIII. 1937 (leg. H. R. A. Muller). S.

Sumatra : one specimen in log of Durio carinatus (durian burung), Indragiri,

VII. 1934 (submitted by Forest Service).

Gallery and brood. The gallery system is of the same type as that of andrewesi

(PL 19, fig- 2). However, the tunnels appear to enter the wood no more than 30

mm; the narrow brood chambers, on the other hand, are more extended at the

lower as well as the upper side of the original tunnel, reaching a height of up

to 22 mmin some places. Furthermore it was found in some of the large brood

chambers laid open in profile in the Kopsia wood, that they had 2—4 tunnels

to the outside. It seems more likely that the extra tunnels had been formed ad-

ditionally as large numbers of young adults reached maturity, than to suppose

that 2—4 gallery-systems had fused together. Moreover an example was found of

an additional tunnel directed from the brood chamber to the circumference of

the wood and still in process of formation.
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The table on p. 155 shows some details about the galleries which have been laid !

open in a satisfactory manner in the wood of cacao, rubber tree and Kopsia.

That the eggs were only found once may be an indication of the difficulty ex-

perienced when opening the crowded galleries to collect the stages of the minute

borer more or less completely. In several cases, particularly those listed at the

bottom of the table, a number of young adults may already have left the brood

chamber. Only 8 males were found against some 200 young females (1 : 25).

—o—o—

X. amphicranoides Hag. 1908, ? 5 mm, $ (Schedl 1942a) 3.6 mm. W.
Java: several specimens in dead Ficus toxicaria, Tapos, XI. 193 2; a few spe-

cimens in dying stem of rattan palm, Flectocomia elongata, Tapos, IV.1933;

ditto in a water-soaked dead branch in a river bed, Mount Megamendung, 1000

m. E. and C. Java: three specimens in trunk of Tectona (teak) attacked by

the primary borer X. destruens, at Bruno, district Kedu, X.1931; two specimens

in trunk of rubber tree (Hevea), Sumber Djati Estate, 1941 (submitted by the

Experimental Station at Malang).

F. C. Drescher collected a fair number of the species at Baturraden in 1929

and 1932 from Ficus fistulosa (Schedl 1951) and kalapatjung (? Horsfieldia

glabra)

X. emarginatus Eichh. 1878 (syn.: X. dentatus Bldf. 1895, Tomicus cinchonae

Veen 1897, X. cordatus Hag. 1910, X. cinchonae Egg. 1923), $ 3.2 —4.0 mm,

$ (described by Eggers 1927) 2.55 —3,4 mm. W. Java: four specimens un-

der the bark of a large Cinnamomum campbora log, Tjibodas gardens, 1500 m,

VIII. 1923; a few specimens in a log of Castanea javanica felled on the S. slope

of Mount Gedé, 1000 m, and sent to Bogor, XI.1924; in the fallen broken top of

a large Sarcocephalus cordatus tree in the lowland forest near Bandjar, VII. 1932;

in trunks of dead Ficus toxicaria, Castanea argentea and Myristica teijsmanni,

Tapos, XI. 193 2; in large billets of Art o carpus elastica kept under observation in

the forest, Bandjar, 11.1932; in logs of Evodia latifolia, Casearia coriacea (27 cm
in diameter), Durio zibethinus (68 cm in diameter), and Gossampinus hepta-

phylla (105 cm in diameter), Bandjar, VIII. 1933; in logs of Altingia exoelsa and

Podocarpus imbricata in a timber yard in Bandung (leg. Blijdorp) VIII. 1940.

Borneo: two dead beetles found in their galleries under the bark of a bangkirai

log (Hopea laevifolia) unloaded in the harbour of Amsterdam, XII. 1955.

The 9 host trees in which F. C. Drescher found the species at Baturraden, all

different from those just mentioned except one, have already been published by

Schedl under X. cinchonae (1951, p. 44, 1954, p. 140).

Gallery system (Pi. 18, fig. 1). In the Cinnamo?num log the beetles were ex-

tracted from apparently initial tunnels under the bark which entered the sap-

wood only 2 or 3 mmin an oblique direction to emerge again to the surface im-

mediately after, running horizontally over a length of 2 to 4 cm. In the Castanea

log a horizontal gallery of 18 cm was found right under the bark with two side

branches leading off from the centre, one broadened into a chamber of 5 X 6

mmat its base and running over 4 cm on the wood surface parallel to the main

tunnel, the other 3 cm in length entering the wood and bending in a direction

parallel to the circumference. A few galleries found on the exposed sapwood sur-
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face of the bankirai log, between numerous slightly smaller galleries of X. do-

losus, showed the same feature of a chamber being formed at the base of a side

branch or fork.

Alleged noxiousness. H. Veen, the zoologist of the former Koloniaal Museum
in Haarlem, reported that the specimens which he described as Tomicus cinchonae

n.sp. in 1897, had been submitted by a governmental service in Java as being

noxious to quinquina bark. This was repeated by Koningsberger in his second

review of harmful and beneficial insects of Java (1908). Hagedorn (1913, p.

268), who had not seen the beetles but accepted the correctness of their identific-

ation as a Tomicus or Ips sp., apparently for this reason asserted that the species

was a very noxious one, because it killed the Cinchona trees through the inter-

ruption of the sapflow, an unfounded conclusion. The actual habit of the species

of excavating its main tunnels right under the bark of dying trunks makes it pro-

bable, that the original specimens had been found in pieces of quinquina bark

peeled off from a diseased stem or from cut portions left in the field for some

time. As a matter of fact the species clearly is a secondary borer. It is curious that

it has never been found in Cinchona a second time, although several Xyleborus

species have since been met with in diseased quinquina trees, (cf. Kalshoven

1924b).

X. amphicranulus Egg. 1923, 9 2.4 —2.7, $ (Schedl 1942a) 1.85 —2.05.

W. J a v a : in a large kind of acorn, Quercus sp., lying on the ground in the

virgin forest on the S. slope of Mount Gedé at 1200 m, XI. 1924; in the fallen

broken top of a large Sarcocephalus cordatus, in large billets of Artocarpus elasti-

ca kept under observation, in logs of Evodia latifolia, Casearia coriacea, Durio

zibethinus and Gossampinus heptaphylla, all in the lowland forest near Bandjar,

1932/1933; in a dead trunk of Ficus toxicaria, and in dead branches and similar

material of Turpinia pomifera, Castanea argentea, Villebrunnea rubescens and

Marumia muscosa, Tapos, 1932/1933; in a dead water-soaked branch in a river

bed on Mount Megamendung, 1000 m, VI. 193 3; in log of Altingia excelsa on a

timber yard in Bandung, VIII. 1940 (leg. Blijdorp).

Eleven host-plant records —all but one different from those just mentioned —
of F. C. Drescher for this species, collected at Baturraden, C. Java, have been

published by Schedl (1951a, p. 44 and 1954, p. 141) under amphicranulus and

fallax).

Gallery and brood. In the fallen Quercus fruit a tunnel had been bored precise-

ly where the acorn fits into the cup. The brood consisted of some mature 9 ,

some immature 9 , a few $ and 5 pupae. The acorns had also been bored

into by X. obtusus and X. semigranulatus.

X. sexdentatus Egg. 1940, 9 2.5 mm. C. Java: the cotype mentioned by

Eggers was found in teak wood (Tectona) received from Bodjonegoro, IV.1932,

from which piece 2 other specimens were extracted. The type may have been

one of several specimens taken by F. C. Drescher from Quercus sp. (kayu

pasang) at Baturraden (cf. Schedl 1951a, p. 44).

X. vestitus Schedl 1931, 9 2.4 mm, $ (Schedl 1939) 1.9 mm. W. Java:
two specimens in trunk of a young Vemonia arborea killed by white grubs at the

roots and mainly inhabited by other ambrosia beetles, in forest plantation on

Mount Salak, 800 m, VIII. 191 9; a few specimens in a 15 cm thick branch of a
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dead Kopsia flavida, 11.1924, a single one in a cut branch of Lansium domesticum,

V.1924, one gallery in 2.7 cm thick dying branch of Cinnamomum zcylanicum,

IV. 1924, some galleries in the 10 cm thick trunk of a newly dead Aegle marme-

los, VII. 1924, all in gardens in Bogor; a few specimens in a branch of Toona

stireni cut at Mount Tjampea, 400 m. near Bogor, VI. 1925. E. Java : a single

specimen in a limb from a rubber tree (Hevea) submitted from Tretes, Waliku-

kun, VII. 1924.

F. C. Drescher has collected the species from Quercus sp. and Palaquium

gutta at Baturraden (Schedl 1939, 1954).

Gallery and brood (PL 18, fig. 2). In the Cinnamomum branch the tunnel had

entered the wood up to 15 mmand then had neatly circled the pith, reaching a

total length of 25 mm. It contained the mother beetle and 3 larvae. During the

opening of the galleries in the Aegle trunk the contents of the tunnels of vesti tus,

perforans and andrewesi, which often ran very close to each other and at the same

level, got mixed up to a certain extent. Three tunnels, indubitably the work of

vestitus, were once or twice broadly forked. They were 39, 57 and ± 95 mmin

length and contained 2 $ + 3 larvae, 2 9,1 $ +12 larvae, and 5 $

+ 1 $ , respectively. It was surmised that vestitus occacionally makes use of the

entrance-hole of tunnels of perforans and andrewesi, and builds its own galleries

from it, but the notes taken at the time are insufficient to settle the point.

—o—o—

X. pseudocylindricus Egg. 1927, $ 1.6 —2.0 mm. W. Java: a single

specimen in the borer-infested dead trunk of a Ficus intoxicaria, XII. 1932, and

some 10 specimens in a dead Villebrunnea rubescens, V.1933, both at Tapos.

—o—o—

X. obtusus Egg. 1923, $ 3.5 mm, $ (Schedl 1951a) 3.2 mm. W. Java:
in a log of Castanea javanica cut in the forest on the S. slope of Mount Gedé at

some 1000 m altitude and examined in Bogor, 1924; two specimens in a large

kind of acorn, Quercus sp., picked up from the ground in the same area at 1200

m, XI.1924; in a log of Castanea tunggurut in the Djampang district, 1925;

numerous in limbs of Castanea argentea and Quercus sp. at Tapos, 1933; in logs

of Castanea argentea in a timber yard in Bandung, VIII. 1940 (leg. Blijdorp).

F. C. Drescher collected the species also from Quercus sp. at Baturraden,

1930 (Schedl 1951), and his samples included a few males. It is interesting to

note that X. subobtusus Schedl 1942, described from Malaya as very similar to

obtusus, has been collected from Quercus too. Therefore these species appears to

be attached to Fagaceae.

Gallery and brood. The acorns had been bored into right through the cups by

the obtusus beetles. At the end of one tunnel a cluster of 8 eggs was found. The
fruits were also infested by X. semigranulatus, X. amphicranidus and a Poecilips

sp. The gallery exposed on a cross-section through the Castanea wood, 1924,

apparently was an initial one as it contained only the mother beetle (Pi. 16,

fig. 7).
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X. mancus Bldf. 1898 (syn.: X. abruptus Samps. 1913), $ 3.1—3.3 mm, $

(Schedl 1958), 1.95 mm. W. Java : in a dead branch of a Mangifera indica

tree, Bogor, VII. 1924; in the branches and twigs of Dalbergia latijolia trees killed

by root fungus in a forest plantation near Kediri, VI. 1924, III. 1925; in a branch

of Swietenia mahagoni killed by the Corticium fungus, teak forest, Randublatung,

VII. 1926 (leg. Zondag); in the limbs of a dead But ea frondosa, and in trap-

wood of small dimensions of Calophyllum inophyllum, Toona surent and Cassia

fistula, all near Gedangan, 1930/1931; in diseased Tectona (teak), Balapulang,

1933.

Gallery and brood. As regards the gallery system Browne (1938, p. 27) stated

that it is of the common type, encircling the stem, but there are, in addition, large

irregular brood chambers. The sample taken from mahogany in Randublatung con-

sisted of 11 $ and 2 $ and this has been the only instance that the small males

have been found in Java. Up to 30 larvae have been found in one brood in

Malaya (Browne I.e.).

X. versicolor Samps. 1921, $ 2.7 —2.8 mm (Sampson states 2.5 mm) $

(described by Browne 1948) 2.5 mm. W. Java: a few specimens boring in

dead branches of a Mangifera indica tree, Bogor, VII. 1919; a single gallery in a

withered branch of a Canarium commune, Bogor, VI. 1924.

Gallery and brood. A longitudinal section through the infested part of the

Canarium branch shows the tunnel penetrating at the underside of a small snag

(Pi. 16, fig. 5). It curves upwards and widens into a chamber, roughly triangular

in shape. The nest contained 1 mature $ , 1 immature $ , 3 pupae and 3 larvae.

X. resectus Egg. (nomen novum given by Eggers in 1927 for his abruptus

1923; syn.: opacicauda Egg. 1940), very closely related to versicolor Samps., 9

2.5 —3.0 mm, $ 2.0 mm. W. Java : a few specimens boring in dead branches

of Cinchona (quinquina) in a plantation near Tapos, 900 m, VII. 1932. C.

J a v a : a few specimens amongst the shot-hole borers bred from branches of

Actinophora fragrans killed by Agrilus kalshoveni, forest range Margasari near

Tegal, VII. 1928 (leg. Verbeek).

F. C Drescher collected the species at Baturraden in fairly large numbers

including males from Glochidion sp., Quer eus sp. and Weinmannia blumei

(Schedl 1951).

X. uniseriatus Egg. 1936 (syn.: ver ax Schedl 1939), $ 2.85 —3.1 mm. W.
J a v a : three specimens from borer-infested wood of Quercus sp. and 3 more

from Castanea argentea, Tapos, II and IX. 1933. In both cases X. obtusus was

extracted from the same material.

X. glaber Egg. 1930, $ 3.0 mm. W. Java: a small series collected from an

unidentified plant, possibly Quercus sp. or Castanea sp., Tapos, VI. 1933.

—o—o—

X. desectus Egg. 1923, 9 4.7 —4.9 mm, $ 3.9 mm. W. Java: a few

galleries in the trunk of a newly dead Castano spermum in the Botanical Gardens,

Bogor, VI.1924.

Gallery and brood (PL 16, fig. 4). Two tunnels entering the wood against the
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grain over 19 and 21 mm, contained 1 9 and 1 9 with an egg. They had been

excavated apparently quite recently but in the longest gallery the wood was already

turning black around the top. Two other galleries exposed on cross-sections were

opened 6 weeks later, one curved, the other S-shaped, both with short side bran-

ches, their total length being 38 and 47 mm, their contents 3 9 , 1 $ and

5 larvae, and 2 9,5 larvae and 3 eggs, respectively. The surrounding wood

was stained, and, around the latter gallery, even slightly rotten. A 27 mmgallery

running parallel to the same tunnel appeared to be abandoned.

—o—o—

X. discolor Bldf. 1898. Large form, 9 1.9 —2.2 mm, $ 1.3 —1.6 mm. W.

J a v a : boring the stem of a one-year old Altingia excelsa, which had been

killed by the Hepialid Endo dita s eri c eus in a forest plantation at Artjamanik, N.

of Bandung, 1000 m, VI. 1927; in dying branches of Bixa orellana in plantation

near Bandjar, VII. 1932; in dead branches of Eugenia polyantha, Pithecolobium

lobatum and Quer eus sp., and in old stems of Eupatorium pall es cens, Tapos,

1932/1933. E. and C. Java : some galleries in dead twigs of Swietenia mahagoni

in teak forest near Kedungdjati, VII. 1922; a few specimens in 6 cm thick limb

of a kedojo (? Dysoxylum) burnt to death, same locality, 1931; several specimens

collected from the branches of Coffea robusta in plantations infested with the

twig borers X. morigerus and X. morstatti, Mount Kawi, IV. 1928, Bangelan III

and VI. 1932 (submitted by the Experimental Station at Malang; a few specimens

in the mixed sample are intermediate in size between the large and the small

form) . Sumatra: boring into the pith of thin twigs of Ficus ampelas, Bukit-

tinggi, 900 m (leg. Jacobson, see Eggers 1927, p. 407).

Small form, $ 1.4 —1.6 mm, $ 1.1 mm(agreeing with X. posticestriatus Egg.

1939, which has been synonymised by Schedl, 1958). W. Java: four $ and

one $ in a dry, 7.5 mmthick twig of Cinnamomum camphora, VI. 192 3, and

a couple of 9 in a twig of Theobroma cacao, X.1924, Experimental Garden

in Bogor. E. Java: a few 9 in the twigs of Coffea on Panggungsari Estate

near Madiun, III. 1931, and at Bangelan near Malang, III. 193 2 (submitted by

Experimental Station). S. Sumatra: boring in the twigs of Cinchona (quin-

quina) trees in a plantation attacked by stem rust on Suban Ajam Estate, VIII/XI.

1926.

Gallery and brood. Beeson (1930, 1941) described the gallery of the large

form as "a short ring, unbranched except for short expansions or vertical bays

which house a small brood of about 10". This appears to be corroborated by our

observations. The female beetle resting in the opening of the gallery closes that

entrance hole perfectly with the slightly convex declivity of the elytra. The

males —not mentioned by Beeson nor by Speyer (1923) —are apparently rare;

they were found only twice in Java, viz, in a gallery in the mahogany twigs and in

one of the coffee twigs. In the former case the brood of an unidentified parasitic

wasp was found mixed with the brood of the borer.

The gallery of the small form in the Cinnamomum branch encircled the pith

and had a short widened branch downwards. The male, found in it, was

minute, and lacked the elytra although it appeared not to have been damaged

when the cavity was cut open.
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X. difficilis Egg. 1923, ? 1.8 —2.0 mm, $ (Schedl 1942a) 1.2 —1.5 mm.
W. Java : in a log of Cinnamomum camphora, Tjibodas Gardens, 1500 m,

VIII. 1923; in dead stems of Eupatorium pallescens at Lembang, VIII. 1924; in

young Alt bigia excelsa trees, afflicted by a gumming disease in a forest plantation

near Garut, 1000 m, X.1931; in diseased and dying parts of Antidesma sp.

(kiseueur), Melochia umbellata, Mussaenda frondosa, and Villebrunnea rubescens,

in and around the Tjibodas Gardens, VI. 1932 (leg. H. R. A. Muller); in

diseased, two-year old manglit (probably Magnolia blumeï) in a plantation on

Mount Tjerimai, 1000 m (leg. Appelman) 1932; in dead, water-soaked

branch in a river bed, Mount Megamendung, 1000 m, VI. 1933; a few specimens

in dead parts of Villebrunnea rubescens and kipiit, and single ones in ditto

Bridelia sp. and Quercus sp., Tapos, 1933; in experimental billets of teak in the

forest near Bandjar, VII. 1933. N. Sumatra: I have seen a paratype specimen

labelled "Sibolangit, VII. 1921, leg. Docters van Leeuwen", in the Zoological

Museum, Bogor. Celebes: a few dead and more or less disintegrated specimens

found in their bore holes in cut rattan canes —'rotan runti' —received from

Gorontalo, 1936.

F. C. Drescher' s host records from Baturraden, C. Java, include Turpinia

pomifera, Ficus sp. and Adinandra dumosa (Schedl 1951, p. 42).

Gallery and brood. In the newly felled Cinnamomum trunk the borer had

made small, communal brood chambers in the cambiai zone, exclusively in parts

adjoining the transverse cuts through the trunk where the cambium had already

turned brown. Some of the holes were situated in the inner bark, others were

slightly sunken into the sapwood. The brood was found tightly packed in the flat

chambers and surrounded by white ambrosia.

The following broods were collected rather completely from the chambers. It is

possible however, that part of these broods belonged to X. Justus, which ap-

peared to be closely associated with difficilis in this case.

Nr



162 Tijdschrift voor Entomologie, deel 102, afl. 1, 1959

X. morigerus Bldf. 1894 (syn.: X. cofjeae Wurth 1908), and X. morstatti

Hag. 1912. Concerning the biological data on these species, both well known as

primary twig borers on Coffea and other hosts in Indonesia, I may refer to the

extensive literature already published about them (including my recent paper on

the latter species, Kalshoven 1958).

X. cylindrotomicus (Schedi) 1942, $ 2.03 —2.27 mm, $ 1.75 —2.0 mm.
W. Sumatra : found three times in and on the branches and trunks of dying

clove trees (Eugenia aromatica) in the groves along the coast near Manna, S. of

Benkulen, and on Pulau Pisang, a small island off the same coast (leg. Muller

1931, Kalshoven 1934, Hirsch 1934).

Gallery. The unbranched tunnels exposed on cross sections through 2—3.5 cm
thick branches in 1931 (Pi. 16, fig. 6) are rather short but 4 of them have a

small pocket lowered in the bottom of the gallery. Possibly they are still in an

initial stage.

A few male specimens were found moving outside on the trunks in the field.

X. mutilatus Bldf. 1894 (syn.: X. banjoewangi Schedi 1939), a thick-set

species of 4 mm. E. Java: found boring in the upper portions of stems of rat-

tan palms, that had the top damaged or killed by other boring insects, in different

parts in the forest reserve of Tjuralele, district Besuki, at 100—300 m altitude,

11.1936 (collected by personnel of the Forest Service). Local name of the borer:

bubuk tètèr; names of the rattan palms: pendjalin glatik, p. manis (legi) and p.

wuluh, probably Calamus spp. div.

Gallery and brood. In a top part of 3.1 m length with a hard core of 11 mm,
20 bore holes of 2 mmwide were counted; in another piece, 1.6 m in length,

a dozen bore holes occurred. Brood chambers had been formed by axial (vertical)

extensions of the galleries. Several holes had already been abandoned. One male

was present in a sample against 5 $ .

A damaged $ specimen of apparently the same species was found in its bore

hole in a sample of Indonesian rattan cane of doubtful origin, in a collection of

the Forest Research Station, Bogor, XII. 193 5.

—

o—o—
X. fleutiauxi (Bldf.) 1896, 9 4.2 mm, species so far known from Indochina.

S.E. Borneo: A single specimen occurred in a small sample of shot-hole

borers, found in pulanten timber —probably Alstonia sp. —by a forest conser-

vator, VI. 1919. It was identified by Col. F. Winn Sampson, 1923.

X. riehlii Eichh. 1887 (syn.: Progenius laeviusculus Bldf. 1896), $ 3.5 mm,
species so far known from Sumbawa, Celebes, Indochina, Bengal and E. Africa

(Beeson 1930, Schedl 1937). Philippines: a single live specimen was

collected from Philippine timber arrived in the harbour of Tand jong Priok, Java,

for transit to S. Africa, and mainly infested by X. cognatus Bldf., XII. 1932.

N.W. Sumatra: there is a specimen from Langsar, Atjeuh (leg. Corporaal,

III. 191 9, det. Eggers) in the Zoological Museum at Amsterdam.

The gallery system was described by Beeson (1930) as being of a simple bifur-

cate or trifurcate type, the length of the longest branch from entrance hole to

termination beine 5—8 cm.
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X. globus Bldf. (syn.: X. fuscus Egg. 1923/1939), ? 5 mm, $ (Schedl

1951) 4.4 mm, originally described from New Guinea. W. Java: a few galleries

in a dead, 2 cm thick, shoot of Turpinia pomifera in a forest plantation on the

S. slope of Mount Gedé, 1000 m, IX. 1920; one specimen captured as it alighted

on a teak tree broken by storm and infested with X. destruens in a plantation near

Bandjar, VIII. 1930; a few galleries with brood in old dying stems, 2.0 —2.5 cm
in diameter, of Eupatorium palle scens, Tapos, IX. 193 2; one or two specimens in

samples of infested limbs of Kleinhovia hospita (tangkolak), Viper sp. (sisirih-

an), Quercus sp. and Castanea argentea, and a dozen specimens in similar limbs

of Evodia sp., Tapos, 1933. C. Java: in dying rubber tree (Hevea') in plant-

ation near Pekalongan, XI.1921 (leg. Specht Grijp; see Kalshoven 1924).

F. C. Drescher collected the species at Baturraden from branches of Quercus

sp., VII. 1928, and later from tutup (Mallotus or Macaranga sp.), Ficus fistulosa,

Ficus sp., Symplocos sp. and sambang (? Aerva sanguinolenta), as already

mentioned fairly completely by Schedl (1942, 1954).

Gallery and brood (Pi. 20, fig. 2). Two galleries in the Turpinia shoot and

two in the Eupatorium stems have been preserved. The first two encircle the

pith, slightly spiralling and occupying most of the space in the thin wood cy-

linder, one of them being continued down the pith over at least 2 cm. One of

the galleries in Eupatorium has about the same pattern, forming a complete

horizontal ring in the middle of the wood-cylinder and sending two branches up-

ward into the wood and the pith, and one down into the pith, altogether at least

11 cm in length. A tunnel of Scolytoplatypus javanus appears to have been

formed at the very same level as this globus gallery. The second gallery in Eupa-

torium pierces the wood cylinder and then branches into five tunnels: two hori-

zontally encircling the pith over half the length of the stem and at different

levels, two upward into the wood and the pith, and one downward. This system

has a total length of at least 9 cm.

From the Turpinia shoot 3 adult $ , 1 $ , 1 $ pupa, 1 $ pupa and a few

small larvae were gathered at the time. The two galleries in Eupatorium contained

respectively 1 $ , 13 5 pupae, 1 $ pupa, 1 large larva and 26 small larvae, and

1 $ , 10 9 pupae, 4 large and 20 small larvae. The broods of this species there-

fore appear to be relatively large, numbering up to more than 40 individuals in

the rather centralized gallery system. One male is formed against some 5 to 10

females.

—o—o—

X. percorthyloides Schedl 1934/1958, $ 3.0 mm, $ 2.4 —2.7 mm. W.

J a v a : found breeding in the stems of large-sized Zingiberaceae, shortly before

they turned yellow and died off, Tapos, IX. 193 2, as mentioned already in my
paper on Scolytids in Monocotyl stems (Kalshoven 1935 p. 14).

Pseudoxyleborus nobilis Egg. 1940, $ 4.0 mm, $ 4.5 mm, its greater length

due to the projected pronotum. C. Java: The two host plants, Weinmannia

blumei and Turpinia pomifera, noted by F. G Drescher for the species in Batur-

raden have already been mentioned by Schedl (1951, p. 44). A Baturraden
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specimen in my collection has the 'planta nutrix' label wuru, a collective name for

Lauraceae.

Notoxyleborus kalshoveni Schedi 1934, 9 and $ 4.9 mm in, size. W.

J a v a : found twice breeding in soft stems of dead rattan palm, X.1932, III. 1933,

in the mountain forest near Tapos, 800 m.

Gallery and brood. The borer forms exceptionally large brood chambers in the

fibrous tissues (PI. 21, fig. 1). In one cavity not less then 62 9 beetles, 2 $

beetles, 16 pupae and 32 larvae were found; in another chamber 48 9 and

1 $ (Kalshoven 1935).

Streptocranus mirabilis Schedi 1939, 9 (3.5 —)4.5 mm, $ 3.6 mm. W.

J a v a : some 20 9 and 1 $ extracted from bore holes in a dead limb of

Quercus sp., Tapos, 800 m, VI. 1933. C. Java: two 9 specimens, measuring

only 3.5 mm, found among the various borer species bred from limbs of Actino-

phora fragrans, killed by the zigzag borer Agrilus kalshoveni, Pemalang, VI. 1928

(leg. Verbeek).

From an apparently large sample collected by F. C. Drescher from nagasari,

probably Mesua ferrea, at Baturraden, some 20 9 and 2 $ are present in the

Zoological Museum at Amsterdam.

S. capucinulus Schedi 1942, 1951, 9 3.4 mm, $ 3.0 mm. W. Java: a

single 9 in a dead branch of an unnamed fruit tree in Bogor, 1919; three gal-

leries in a dead branch, 3 cm thick, of a Canarium commune, harbouring a varied

borer fauna, VI. 1924, Bogor.

Gallery and brood. The three gallery systems which I had carved out from the

Canarium branch at the time are still preserved (PI. 20, fig. 1). They enter the

wood across grain but after 5—12 mmbranch out into 2 —in one case 4 —
tunnels which run. about in the same direction parallel to each other but at dif-

ferent levels (see fig. 1). The tunnels penetrate the wood up to 30 mm. One gal-

lery has reached the pith and continues for at least 13 mminto it (top part

missing). In two galleries the entrance hole of the tunnel is only 0.7 —0.8 mm
across, distinctly narrower than the inner part of the tunnels, which have a bore

of 1.2 —1.5 mm. This feature may have some connection with the remarkably

lengthened and strongly attenuated declivity of the beetles.

The following few details can be given about the galleries and their contents.
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Erytbroxylon novagranatense shrubs —the 'Java Coca' cultivated for cocaine

production —in a large plantation during a severe outbreak of the primary twig

borer Xyleborus morstatti, both borers being also present in the twigs of a few

scattered Coffea trees in the neighbourhood, Tegallega Estate, W. Djampang,

near Tjibadak, 1925; a few specimens in a diseased sapling of Attingici excelsa

in an experimental plot of the Agricultural School at Sukabumi, VIII. 1932 (leg.

Verbeek). E. Java : specimens present in samples of various Scolytids collected

during investigations into the X. morstatti infestation of Coffea robusta carried

out for the Malang Experimental Station, one of the localities given: Kandangan,

Panggungsari Estate, Mount Wilis, 1000 m, 1928 (Betrem 1930 : 1012, 1931 :

404). S. Sumatra: several specimens in twigs of Cinchona and Coffea in-

fested by Xyleborus spp. in plantations, 1926, 1931, 1932 (see for the occurrence

in coffee: Keuchenius 1931).

Gallery and brood. The galleries in the Erytbroxylon and Coffea plants at

Tegallega were made in stems and twigs, 3—7 mmthick. The boring system

comprised a cavity behind the entrance hole and main tunnels which extended

vertically inside the core or pith. Some figures on the composition of the broods

are given here :
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company of Xyleborus morigerus, in plantation near Bandjar, XII. 1930; several

specimens in old Eupatorium pdiese ens stems, Tjibodas Gardens, 1400 m, VI.

1931 (leg. H. R. A. Muller); in similar stems and a few specimens in dead

Piper sp. (sisirian), at Tapos, VII. 193 2.

C. aterrimus (Egg.) 1927, 9 1.8 mm. S. Sumatra: one specimen found

among the shot-hole borers in twigs of Cinchona (quinquina) collected in a

plantation infested by stemmst and twig borers, XI. 1926.

ECCOPTOPTERINI

Eccoptopterus gracilipes Eichh. 1886, 9 3.4 —3.7 mm, $ (Eggers 1923)

3.2 mm. W. Java : a single specimen in an old stem of Eupatorium palle s cens,

Lembang, 1200 m, IX. 1924; ditto in stem of Melia azedarach, Djampang area,

VI. 1925; ditto in a 4 cm thick stem of a four-year old Sivietenia mahagoni, at-

tacked by the bark killing Corticium fungus, in plantation near Bandjar, VII.

1930; up to 6 specimens in borer-infested limbs and stems of Schef fiera aromatica,

Ficus toxicaria, Eupatorium pâlies cens and Evo dia sp., and single specimens in

similar parts of Neesia altissima, Cordyline fruticosa, Castanea argentea, Piper sp.

(sisirihan), Cinchona and Lantana camara, all at Tapos, 1932/1933. E. Java:
found breeding in stems of Coffea arabica in plantations near Lumadjang and on

Mount Kawi, in one place a group of 8 trees affected, and some 20 beetles found

in one of them, no trace of other damage or disease being noticed (these details

were given by Zimmermann 1901 for a Scolytid called 'De Groote Koffiebast-

kever' —— the large coffee bark beetle —which species has proved to be identical

with E. gracilipes, Kalshoven in press); 5 specimens bred from a borer-infested

billet of Sivietenia mahagoni from a plantation near Paree, Kediri, XL 1924/

1.1925; a single specimen found boring in the branch of a rubber tree, Hevea bra-

siliensis, submitted by the Experimental Station at Besuki, IX. 1941. S. Suma-
tra one specimen found in material of Cinchona trees collected in stem rust-

infested plantation in the Lampong district, VII. 1939 (submitted by Experimental

Station).

Gallery and brood. Zimmermann (I.e.) described the boring system as a main

tunnel opening out into 3—5 branches of 10—15 mmlong, containing the lar-

vae and pupae, and he published a figure of them. The same author gave a few

details about the growth of the ambrosia fungus.

We have two examples of tunnels in 15—20 mmthick Eupatorium stems

preserved (PI. 21, fig. 2). One enters just beneath a knot, slopes downward and

has beginnings of two side-branches which stop at the pith. The other consists of

a circular gallery with an upward and downward branch, all excavated in the

wood cylinder and having a combined length of 40 mm.
E. collaris (Egg.) 1923, a two coloured species of 4.0 —4.2 mm. W. Java,

four galleries found in a 9 cm thick limb of a dead Kopsia flavida tree in the

Botanical Gardens, Bogor, VII. 1924.

Gallery and brood. The four galleries which have been exposed on cross

sections at the time, are forked and have one to two side branches. They measure

> 49 mm, 59 mm, 62 mm, and 76 mm(PI. 21, fig. 4). The broods found in

them consisted respectively of : 3 9,2 9 pupae, 2 $ pupae, and 16 larvae; 8
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9 ; 7 ,$ , 4 $ , and 2 larvae; 1 $ , 2 $ pupae, 1 $ pupa, and 8 larvae. The

largest brood of one mother beetle therefore consisted of 22 specimens. The sex

ratio was one $ to 3 or 4 9 .

E. sexspinosus (Mots.) 1863, a wide-spread, variable species, 9 2.3- —2.9

mm, $ 2.75 mm; vertical distribution in Java from the plains to at least 1000 m.

W. Java, Bogor : a few specimens, belonging to the var. multispinosus Hag.

in dead borer-infested branch of Nephelium lappaceum, 1919; a few specimens

of the typical form and the variety in a dead branch of Mangif era odorata, X.

1923; single specimens of the variety in branches of dead Tteobroma cacao and

Sterculia sp., II and V.1924; one gallery in a dead branch of Cinnamomum zey-

lanicum and two of them in a branch of Pithecolobium lobatum, IV. 1924. E.

J a v a : a few specimens in the limbs of Dalbergia latifolia trees, which had been

killed by root fungus in a plantation near Paree, Kediri, III.1925. W. Suma-
tra : a single specimen of the var. multispinosus in a branch of Myristica fragrans

tree affected by the 'premature death disease', received from Solok, III. 1936.

F. C. Drescher collected the beetle from Albizzia falcata at Barurraden.

(Schedl 1954).

Gallery and brood (Pi. 21, fig. 3). The gallery in the Cinnamomum branch

was furcated, 15 mmin length. It contained only the mother beetle. One of the

galleries in the Vithecolobium, also bifurcated, had a mother beetle in it with 7

eggs. In the second gallery, strongly curved but not furcated, only a single male

specimen was found. Apparently it had already been left by the rest of the brood.

This latter gallery had been made at the same level as a tunnel of Xyleborus for-

nicati^, almost touching it in one place.

Swarming. I happened to see the beetles swarming on a spot in full sunlight

in a natural lowland forest near Dj ember, E. Java, in the morning of 16. XL 1919.

Several specimens were hovering in the air, to alight quite suddenly on the bark

of trees and several other objects, including our clothes. They were particularly

attracted by the trunk of living kesemek tree (Diospyros) where they busily

moved about, without trying to bore into it, however. A borer-infested log of

Artocarpus elastica was lying in the vicinity but here no specimens of E. sexspi-

nosus were found.

E. Sagittarius Schedl 1939, closely related to the former species but only

2.1 —2.3 mmin size. S. Sumatra: Specimens extracted from the twigs of

Nephelium sp., which had been received by me from Palembang, have been

tentatively identified with this species by Schedl (1939).

E. limbus Samps. 1911, 9 3 mm. E. Java : a few specimens boring in the

limbs of Dalbergia latifolia trees, which had been killed by root fungus in Paree,

Kediri, III. 1925. S. Sumatra: some 10 specimens in Cinchona trees suffering

from stemrust in a plantation in the Lampong district, VII. 1938.

Webbini

Arixyleborus grandis (Schedl) 1942, 9 3.4 mm, $ (not yet described) 3.2

mm. W. J a v a : breeding in dead branches of Canarium commune trees, as part

of a mixed shot-hole borer fauna, Bogor, VI. 1924.

Gallery and brood. Seven galleries have been exposed on vertical sections
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through the wood at the time. They wind their way into the wood up to a depth

of 40 mmand have a downward sacklike extension of varying development, as

may be seen from the illustration (PI. 22, fig. 3) and from the following table,

which also gives the details about the broods found.

Gallery
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Fig. 1. Tunnels of Xyleborus tbeae in the branches of dead tea tree. Left, tunnel extended

axially in the pith of a small branch. Centre and right, horizontal tunnels in branches of

larger diameter (p. 144). Fig. 2. Horizontal bifurcated galleries of X. myristicae with

triangular space at junction, in branch of Pithecolobium (p. 149). Fig. 3. Unfinished tunnels

of X. artestriatus exposed on cross section and longitudinal section through branches of

Canarium (p. 148). Fig. 4. Tunnels of X. laevis in Castanospermum. The subsidiary

chambers shown in longitudinal section (left and centre) and in tangential section (right)

(p. 14 1 ) . (All natural size)

L. G. E. Kalshoven : Biology of Scolytoidea
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Fig. 1. Two axial sections through Erio glossimi twigs with spiral gallery of Xyleborus

pygmaeus (p. 147). Fig. 2. Two galleries of X. cancellous with extensions of different

shape on upper and lower sides; right, in Cinnamomum camphora sapwood; left, part of

circular gallery in Eupatorium stem (p. 147). Fig. 3- Four gallery systems of X. haberkorni

exposed in split infested branches of cacao (p. 150). Fig. 4. Four horizontal galleries of

X. de sect us, two with short branches, in Castanospermum; part of the wood, rotten (p.

159). Fig. 5. Longitudinal section of tunnel of X. versicolor with terminal chamber, in

branch of Canarium (p. 159). Fig. 6. Horizontal parts of galleries of X. cylindrotomicus in

branches of Eugenia aromatica (p. 162). Fig. 7. Gallery of X. obtusus on cross section

through Castanea javanica stem (p. 158). (Fig. 1, X 2; Fig. 2—7, natural size)

L. G. E. Kalshoven : Biology of Scolytoidea
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Tunnels of Xyleborus dolosus. Left, on the wood-surface right under the bark of Hopea

laerifolia; the two tunnels of slightly larger diameter at the top portion probably made by

X. emarginatiti (p. 156). Right, section through sap-wood riddled by galleries of X.

dolosus (p. 152). (Natural size)
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Fig. 1. Tunnels of Xyleborus emarginatus, mostly running on the wood surface, (a). Two
galleries on surface of Cinnamomum camphora log, showing slight penetration over short

distance at the entrance, (b). Section through sapwood of Dryobalanops with discolouration

of tissue bordering the gallery, (c). Gallery with brood chamber on the wood surface of

Castanea log (p. 156). Fig. 2. Tunnels of X. vestitus. Left, in Cinnamomum zeylanicum

branch. Centre and right, in trunk of Aegle marmelos (p. 157). Fig. 3. Simply furcated

tunnels of X. funereus. Left and centre, in trunk of Hevea. Right, in trunk of Manihot

(p. 139). (All natural size)
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Fig. 1. Galleries of Xyleborus andrewesi. (a). Horizontal sections in branches of Pithecolo-

bium (left), Canarìum (centre) and Kopsia (right), (b). Series of longitudinal sections

arranged from top, left to bottom, right, according to the development of the brood chamber,

all in Kopsia flavida (p. 153). Fig. 2. Galleries of X. exiguus. Series of brood chambers

in longitudinal section, arranged according to the progress in development (from top, left

to bottom, right); the larger chambers with additional exit holes; idi in Kopsia flavida

(p. 154) (All natural size)
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